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(54) Body fat determining device 

(57) Provided is a small-sized body fat determining 
device capable of easily determining a body fat ratio. A 
first electrode pair (1) and a second electrode pair (2) 
are provided on upper left and right sides of a surface 
(1 1 a) and a back face (1 1 b) of a card body (1 1 ) of a card 
type electronic calculator, respectively. The first elec- 
trode pair (1) includes a first measuring electrode (1a) 
provided on the surface (11a) of the card body (1 1 ), and 
a first current path forming electrode (1b) provided on 
the back face (11b) of the card body (11). The second 
electrode pair (2) includes a second measuring elec- 
trode (2a) provided on the surface (1 1 a) of the card body 
(11), and a second current path forming electrode (2b) 
provided on the back face (11b) of the card body (11). 
An impedance between the first measuring electrode 
(1 a) and the second measuring electrode (2a) is meas- 
ured by impedance measuring means provided in the 
card body (11). 
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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to a body fat de- 
termining device, and more particularly to a body fat de- 
termining device capable of easily determining a body 
fat ratio by causing a subjects fingertips to come in con- 
tact with an electrodes of the body fat determining de- 
vice held in hands. 

DESCRIPTION OF THE RELATED ART 

[0002] Conventionally, attention has been given to a 
body far ratio in respect of maintenance of health. If the 
body fat ratio is increased, adult diseases and the like 
are caused. Therefore, measurement of the body fat ra- 
tio is available to prevent the adult diseases. There has 
been known a body fat ratio determining device wherein 
two electrodes forming a current path and voltage meas- 
uring electrodes for measuring an impedance between 
two points on the current path are provided on a scale. 
These electrodes are positioned on a base of a scale 
where feet of the subject are put. By using such a body 
fat ratio determining device, it is possible to simultane- 
ously measure data on a weight which is necessary 
when a body fat ratio is to be obtained. Therefore, the 
body fat ratio determining device is convenient. 
[0003] There has also been developed a device for 
determining a body fat ratio by holding a handle in both 
hands. The body fat determining device has an advan- 
tage that a body fat ratio can be measured comparative- 
ly easily unlike the above-mentioned device provided to 
the scale. 

[0004] Furthermore, Japanese Utility Model Publica- 
tion No. Hei 5-21 64 has disclosed a body fat determining 
device comprising two sets of electrode pairs, each 
electrode pair having a current path forming electrode 
and a voltage measuring electrode provided very close- 
ly on a surface of a card. In the body fat determining 
device, one finger of one hand is caused to come in con- 
tact with both the current path forming electrode and the 
voltage measuring electrode of one of the electrode 
pairs and one finger the other hand is caused to come 
in contact with both the current path forming electrode 
and the voltage measuring electrode of the other elec- 
trode pair. The card type body fat determining device 
has an advantage that a body fat ratio can readily be 
measured. 

[0005] The conventional body fat determining device 
provided to the scale as described above is suitably 
placed in a bathroom and the like. However, it is neces- 
sary to determine the body fat ratio at least with socks 
taken off. Therefore, the body fat ratio cannot easily be 
measured. Furthermore, feet are not always placed on 
constant position when a subject gets on the base. A 
distance between impedance measuring points on the 
current path is varied every measurement so that differ- 



ent results of the measurement are obtained. 
[0006] On the other hand, the handle type body fat 
determining device has no trouble that socks should be 
taken off. Therefore, the body fat ratio can be measured 

5 comparatively easily. In the handle type body fat deter- 
mining device, however, the distance between the im- 
pedance measuring points on the current path is varied 
every measurement depending on a manner of grasping 
the handle. Consequently, different results of the meas- 

10 urement are obtained. The body fat determining device 
of this type cannot be carried. Therefore, the body fat 
ratio cannot easily be measured. Accordingly, the body 
fat determining device can be used by only purchasers' 
family. 

is [0007] In the above card type body fat determining de- 
vice, furthermore, one of fingers should be caused to 
come in contact with the current path forming electrode 
and the voltage measuring electrode which form one 
electrode pair. Accordingly, it is necessary to reduce an 

20 electrode area. Consequently, inaccurate results of 
measurement are inevitably obtained. In addition, the 
current path forming electrode and the voltage measur- 
ing electrode which form one electrode pair should be 
provided very closely. For this reason, a leakage current 

25 is increased between the electrodes so that the results 
of the measurement become more inaccurate. 

SUMMARY OF THE INVENTION 

30 [0008] In order to solve the above-mentioned prob- 
lems of the body fat determining device according to the 
prior art, it is an object of the present invention to provide 
a small-sized body fat determin ing device capable of de- 
termining a body fat ratio easily and comparatively ac- 

35 curately without varying a distance between impedance 
measuring points on a current path every measurement. 
[0009] The body fat determining device according to 
the present invention serves to determine a body fat ra- 
tio by using fingers of both hands. More specifically, a 

40 current path is formed through a human body between 
fingers of each of hands and an impedance between two 
points of fingers of each of hands other than the above- 
mentioned fingers forming the current path is measured. 
Thus, the body fat determining device has a structure in 

^5 which measurement can be performed by the fingers of 
the hands. Consequently, the body fat determining de- 
vice can be handy and easy to carry. Furthermore, be- 
cause the formed current path has a constant length, a 
variation in a value of the impedance obtained for each 

50 measurement is reduced. In addition, a body fat ratio 
can accurately be measured by a simple operation in 
which fingers of both hands are caused to come in con- 
tact with electrodes. 

55 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[001 OJ 

Figure 1 is a perspective view showing a body fat 
determining device according to an embodiment of 
the present invention: 

Figure 2 is a perspective view showing a body fat 
determining device according to another embodi- 
ment of the present invention: 
Figure 3 is a perspective view showing a body fat 
determining device according to a further embodi- 
ment of the present invention; 
Figure 4 is a perspective view showing an embod- 
iment in which all electrodes are provided on one of 
faces of the body fat determining device according 
to the present invention; and 
Figure 5 is a perspective view showing a case 
where positions of the electrodes according to the 
embodiment in Figure 4 are disposed at different 
position. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[001 1 ] An embodiment of the present invention will be 
described below. A body fat determining device accord- 
ing to the present invention comprises two electrode 
pairs, each electrode pair including a current path form- 
ing electrode and a measuring electrode. More specifi- 
cally, a first electrode pair has a first current path forming 
electrode and a first measuring electrode and a second 
electrode pair has a second current path forming elec- 
trode and a second measuring electrode. A current is 
caused to flow between the first current path forming 
eleotrode of the first electrode pair and the second cur- 
rent path forming electrode of the second electrode pair. 
A current path is formed between these electrodes in a 
human body. The first measuring electrode of the first 
electrode pair and the second measuring electrode of 
the second electrode pair are provided in order to meas- 
ure an impedance between two points in the middle of 
the current path formed in the human body. Thus, these 
four electrodes are provided in order to form the current 
path between two current path forming electrodes and 
to measure the impedance between the two points in 
the middle of the current path, thereby eliminating an 
influence of the impedance on a contact portion of the 
electrodes with a skin of the human body. 
[0012] In the body fat determining device according 
to the preset invention, the first and second current path 
forming electrodes and the first and second measuring 
electrodes are provided respectively in positions where 
one finger of each of the subject's hands can electrically 
contact with each of the first and second measuring 
electrodes and other fingers of the subject's hands can 
electrically contact with each of the first and second cur- 
rent path forming electrodes. Since these electrodes are 



provided in such positions, a current path is formed be- 
tween the other fingers of each of the subject's hands 
through each arm and a body. An impedance of the hu- 
man body is measured on two points in the middle of 
5 the current path, that is, on the current path between 
said one of the fingers of each hand through each arm 
and the body. The impedance is measured by imped- 
ance measuring means. In the body fat determining de- 
vice according to the present invention, fingertips are 
w caused to come in contact with the current path forming 
electrodes and the measuring electrodes. Consequent- 
ly, positions where the fingertips contacts with the elec- 
trodes are almost constant for each measurement. Ac- 
cordingly, the formed current path has a constant length. 
15 As a result, a variation in a value of the impedance ob- 
tained for each measurement is reduced. 
[0013] Data on the subject which are necessary for 
calculation of a body fat ratio, for example, a weight, a 
height, an age, a sex and the like are input from data 
input means. Furthermore, the body fat ratio is calculat- 
ed by calculating means based on the impedance ob- 
tained by the impedance measuring means and the data 
on the subject which are input from the data input 
means. 

[001 4] One aspect of the present invention is directed 
to a body fat determining device in which one of the fin- 
gers is a thumb and the otherfingers are fingers except 
the thumb. According to this aspect of the present in- 
vention, the first and second current path forming elec- 
trodes and the first and second measuring electrodes 
are provided in positions where the thumb of each of 
subject's hands can electrically contact with each of the 
first: and second measuring electrodes and fingers oth- 
er than the thumb of each of the subject's hands can 
electrically contact with each of the first and second cur- 
rent path forming electrodes. These electrodes are pro- 
vided in such positions so that a current path is formed 
between the fingers other than the thumb of each of the 
subject's hands through each arm and a body. An im- 
pedance is measured on two points in the middle of the 
current path, that is on the current path between the 
thumbs of each hand through each arm and the body. 
[001 5] Other aspect of the present invention is direct- 
ed to the body fat determining device, wherein the body 
fat determining device is of a card type, the first current 
path forming electrode and the second current path 
forming electrode are provided on one of faces of the 
card type body fat determining device, and the first 
measuring electrode and the second measuring elec- 
trode are provided on the other face of the card type 
body fat determining device. The first measuring elec- 
trode is provided in a position just behind the first current 
path forming electrode. Similarly, the second measuring 
electrode is provided in a position just behind the second 
current path forming electrode. With such a structure, it 
is easy to determine a body fat ratio by a simple opera- 
tion for holding the card type body fat determining device 
in both hands. In addition, each measuring electrode is 
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provided in a position just behind each corresponding 
current path forming electrode. Therefore, the finger can 
surely be caused to electrically contact with each elec- 
trode. 

[0016] Further aspect of the present invention is di- 
rected to the body fat determining device, wherein the 
body fat determining device is of a card type, the first 
current path forming electrode and the second current 
path forming electrode are provided on one of end faces 
of the card type body fat determining device, and the 
first measuring electrode and the second measuring 
electrode are provided on the other end face of the card 
type body fat determining device. The first measuring 
electrode the first current path forming electrode, the 
second measuring electrode and the second current 
path forming electrode are provided in such a manner 
that the thumbs of both hands are positioned on the first 
and second measuring electrodes and the fingers other 
than the thumbs of the hands are positioned on the first 
and second current path forming electrodes when the 
card type body fat determining device is held in the 
hands. Also in such a structure, it is easy to determine 
a body far ratio by a simple operation for holding the 
card type body fat determining device in both hands. In 
addition, the finger can surely be caused to electrically 
come in contact with each electrode. 
[0017] Further aspect of the present invention is di- 
rected to the body fat determining device, wherein the 
body fat determining device is of a card type, the first 
current path forming electrode and the first measuring 
electrode are provided on one of faces of the card type 
body fat determining device, and the second current 
path forming electrode and the second measuring elec- 
trode are provided on the other face of the card type 
body fat determining device. According to this aspect of 
the present invention, it is easy to determine a body fat 
ratio by supporting the card type body fat determining 
device on both faces between fingers of both hands. 
[0018] Further aspect of the present invention is di- 
rected to the body fat determining device, wherein the 
body fat determining device is of a card type, and the 
first and second current path forming electrodes and the 
first and second measuring electrodes are provided on 
one of faces of the card type body fat determining de- 
vice. According to this aspect of fhe present invention, 
the card type body far determining device is put on a 
table or the like with these electrodes placed on an up- 
per face, two fingers of one of hands are caused to come 
in contact with the first current path forming electrode 
and the first measuring electrode respectively, and two 
fingers of the other hand are caused to come in contact 
with the second current path forming electrode and the 
second measuring electrode respectively. Consequent- 
ly, a body fat ratio can easily be measured. 

Embodiment 

[001 9] Fig. 1 is a perspective view showing a body fat 



determining device according to an embodiment of the 
present invention. The body fat determining device ac- 
cording to the present embodiment is of a card type, and 
has a function of determining a body fat ratio added to 
5 a card type electronic calculator. As shown in Fig. 1 , a 
body fat determining device 1 0 according to the present 
embodiment has a first electrode pair 1 provided on a 
surface 11a and a back face 11b on the upper left side 
of a card body 1 1 . and a second electrode pair 2 provid- 

10 ed on the surface 1 1 a and the hack face 1 1 b on the up- 
per right side of the card body 1 1 . The first electrode pair 
1 includes a first measuring electrode 1a provided on 
the surface 1 1 a of the card body 1 1 , and a first current 
path forming electrode 1 b provided on the back face 1 1 b 

is of the card body 11 . The first current path forming elec- 
trode 1 b is provided on just a back of the first measuring 
electrode 1a. Similarly, the second electrode pair 2 in- 
cludes a second measuring electrode 2a provided on 
the surface 11a of the card body 1 1 , and a second cur- 

20 rent path forming electrode 2b provided on the back face 
11b of the card body 11. The second current path form- 
ing electrode 2b is provided on just a back of the second 
measuring electrode 2a. An impedance between the 
first measuring electrode 1 a and the second measuring 

25 electrode 2a is measured by impedance measuring 
means (not shown) which is provided in the card body 
11. The impedance measuring means can be imple- 
mented by a known impedance measuring apparatus. 
[0020] The body fat determining device 1 0 according 

30 to the present embodiment has a number of keys 3. The 
keys 3 realize the function of the electronic calculator 
and also function as data input means for inputting data 
on a subject's weight, height, age, sex and the like. The 
card body 11 is provided with calculating means for cal- 

35 cuiating a body fat ratio based on the impedance ob- 
tained by the impedance measuring means and the data 
on the subject which are input by means of the keys 3. 
The calculating means can be implemented by a CPU 
and a memory which realize the function of the electron- 
ic jc calculator. In the present embodiment, a display sec- 
tion 4 is provided to confirm input numeric values and 
to display the body fat ratio which is finally obtained. The 
display section 4 is also used to indicate an operation 
value for utilization as the electronic calculator and a re- 

« suit of the calculation. 

[0021] The body fat ratio can be measured using the 
body fat determining device 10 according to the present 
embodiment, as shown in a two-dotted chain line of Fig. 
1 , by causing the subject to hold the body fat determin- 

50 ing device 10 with thumbs and index fingers of both 
hands, for example. More specifically, the body fat de- 
termining device 10 is held in such a manner that the 
thumb of a left hand presses the first measuring elec- 
trode 1a and the index finger of the left hand presses 

55 the first current path forming electrode 1 b Similarly, the 
body fat determining device 10 is held in such a manner 
that the thumb of a right hand presses the second meas- 
uring electrode 2a and the index finger of the right hand 
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presses the second current path forming electrode 2b. 
[0022] Next, the subject inputs his (her) weight, 
height, age, sex and the like by using the keys 3. When 
the data are completely input, the calculating means cal- 
culates a body fat ratio based on the impedance ob- 
tained by the impedance measuring means and the data 
on the subject which are input by means of the keys 3. 
In this case, various known calculation expressions can 
be used. The calculation expressions can preliminarily 
be stored in storing means of the card body 11 , for ex- 
ample, a ROM or the like. When the body fat ratio is 
finally obtained, a result is displayed on the display sec- 
tion 4. 

[0023] Thus, the body fat determining device 10 ac- 
cording to the present embodiment has the first current 
path forming electrode 1b provided on just behind the 
first measuring electrode 1a, and the second current 
path forming electrode 2b provided on just behind the 
second measuring electrode 2a. Accordingly, by a sim- 
ple operation for holding the body fat determining device 

1 0 in both hands, a current path through both arms and 
a body can be formed between the index fingers of the 
hands, and the subject's impedance can be measured 
on the thumbs of the hands which are positioned in the 
middle of the current path. In addition, because electri- 
cal contact of the fingers with each electrode can surely 
be performed positions where fingertips come in contact 
with the electrodes are conetant for each measurement 
so that a variation in a measured value can be reduced. 
By performing the natural operation for holding the body 
fat determining device 10 in both hands to cause the 
fingertips to come in contact with the electrodes, the 
body fat ratio can be measured. . Thus, the body fat ratio 
can easily be obtained. In addition, because the body 
fat determining device 10 can be carried to obtain the 
body fat ratio at any time, the body fat ratio can be meas- 
ured without restriction to special places such as a bath- 
room and the like differently from the body fat determin- 
ing device according to the prior art. Accordingly, the 
subject can be caused to be always conscious of body 
fat. Furthermore, it is also possible to obtain a secondary 
effect that the subject can learn to always give attention 
to maintenance of health. 

[0024] Fig. 2 is a perspective view showing a body fat 
determining device according to another embodiment of 
the present invention. A body fat determining device 20 
according to the present embodiment is similar to the 
above-mentioned body fat determining device 1 0 shown 
in Fig. 1 except that it has a first electrode pair 1 provided 
on left sides of upper and lower end faces of a card body 

1 1 and has a second electrode pair 2 provided on right 
sides of the upper and lower end faces of the card body 
11 . The same reference numerals as those in Fig. 1 de- 
note corresponding portions. As shown in Fig. 2, the 
body fat determining device 20 according to the present 
embodiment has a structure in which the first electrode 
pair 1 includes a first current path forming electrode 1b 
provided on the left side of the upper end face of the 



card body 1 1 and a first measuring electrode 1 a provid- 
ed on the left side of the lower end face of the card body 
1 1 . Similarly, the second electrode pair 2 includes a sec- 
ond current path forming electrode 2b provided on the 
5 right side of the upper end face of the card body 1 1 and 
a second measuring electrode 2a provided on the right 
side of the lower end face of the card body 1 1 . With such 
an arrangement of the electrodes, in a case where the 
card type body fat determining device 20 is held in both 

10 hands, thumbs of the hands are positioned on the first 
and second measuring electrodes 1 a and 2a respective- 
ly, and index fingers of the hands are positioned on the 
first and second current path forming electrodes 1b and 
2b respectively. 

75 [0025] In the same manner as in the above-men- 
tioned case shown in Fig. 1, a body fat ratio can be 
measured by using the body fat determining device 20 
according to the present embodiment. As shown in a 
two-dotted chain line in Fig. 2, the body fat determining 

20 device 20 is held in such a manner that a subject's thumb 
and indexfinger of the left hand press the first measuring 
electrode 1 a and the first current path forming electrode 
1b, respectively. Similarly, the body fat determining de- 
vice 20 is held in such a manner that the subject's thumb 

25 and index finger of the right hand press the second 
measuring electrode 2a and the second current path 
forming electrode 2b, respectively. Thus, the body fat 
determining device 20 is held in both hands so that a 
current path is formed between the index fingers of the 

30 hands and an impedance of the subject's body is meas- 
ured on the thumbs of the hande which are positioned 
in the middle of the current path. 
[0026] Next, the subject inputs data on his (her) 
weight, height, age, sex and the like by using keys 3. 

35 Calculating means calculates a body fat ratio based on 
the impedance obtained by impedance measuring 
means and the data on the subject which are input by 
means of the keys 3. When the body fat ratio is finally 
obtained, a result is displayed on a display section 4. 

40 [0027] If the body fat determining device 20 according 
to the present embodiment is held in both hands, finger- 
tips come in contact with the electrodes so that a body 
fat ratio can be measured. Consequently, the body fat 
ratio can be measured very easily. In addition, positions 

45 where the fingertips come in contact with the electrodes 
are constant for each measurement so that a variation 
in a measured value can be reduced. Furthermore, the 
body fat ratio can readily be obtained, and the body fat 
determining device can be carried to determine the body 

50 fat ratio. Differently from the body fat determining device 
according to the prior art, consequently, the body fat ra- 
tio can be measured also in places other than special 
places such as a bathroom and the like. 
[0028] While the data on the subject have been input 

55 after the impedance is measured in the above-men- 
tioned embodiments, the impedance may be measured 
after the data on the subject are input. 
[0029] Fig. 3 shows a body fat determining device ac- 
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cording to a further embodiment of the present inven- 
tion. A body fat determining device 80 shown in Fig. 3 
has a first measuring electrode 1a and a first current 
path forming electrode 1 b provided on a surface 1 1a of 
a card body 11 , and a second measuring electrode 2a 
and a second current path forming electrode 2b provid- 
ed on a back face 1 1 b of the card body 1 1 . As shown in 
a two-dotted chain line in Fig. 3, the body fat determining 
device according to the present embodiment is held in 
such a manner that the card body 11 is supported on 
the surface 1 1 a and the back face 1 1 b with index fingers 
and middle fingers of both hands, thereby determining 
a body fat ratio. 

[0030] Fig. 4 shows a body fat determining device ac- 
cording to a further embodiment of the present invention 
in which electrodes are provided on only one of faces of 
a card body 11 . More specifically, all of first and second 
measuring electrodes 1a and 2a and first and second 
current path forming electrodes 1b and 2b are provided 
on a surface 11a of the card body 11 . In the present em- 
bodiment the first and second measuring electrodes 1 a 
and 2a are provided in a lower portion of the card body 
11 , and the first and second current path forming elec- 
trodes 1 b and 2b are provided in an upper portion of the 
card body 1 1 . 

[0031 ] A body fat determining device 40 according to 
the present embodiment is put on a table or the like with 
the electrodes 1a, 1b, 2a and 2b placed on an upper 
face. In this way, the body fat determining device 40 is 
used. In the body fat determining device 40 put on the 
table, an index finger and a middle finger of one of the 
hands are caused to come in contact with the first meas- 
uring electrode 1a and the first current path forming 
electrode 1 b, and an index finger and a middle finger of 
the other hand are caused to come in contact with the 
second measuring electrode 2a and the second current 
path forming electrode 2b respectively as shown in a 
two-dotted chain line in Fig. 4. Thus, a body fat ratio is 
measured. 

[0032] In an embodiment shown in Fig. 5, positions of 
the measuring electrodes 1 a and 2a are positioned in- 
ward in such a manner that fingers can easily come In 
contact with the current path forming electrodes 1 b and 
2b and the measuring electrodes 1a and 2a. A method 
for using the body fat determining device according to 
the present embodiment is the same as in the embodi- 
ment shown in Fig. 4. 

[0033] While the case where the function of the body 
fat determining device is given to the electronic calcula- 
tor has been described in the embodiments shown in 
Figs. 1 to 3, the body fat determining device according 
to the present invention can be incorporated into various 
belongings such as a watch, a pedometer, a pager, a 
portable scale and the like, and can further be constitut- 
ed as a card having the function of only the body fat 
determining device as shown in Figs. 4 and 5. 
[0034] In the body fat determining device according 
to the present invention as described above, because 



the fingertips come in contact with the current path form- 
ing electrodes and the measuring electrodes, the posi- 
tions where the fingertips come in contact with the elec- 
trodes are almost constant for each measurement. Ac- 
5 cordingly, the formed current path has a constant length. 
As a result, a variation in a value of the impedance ob- 
tained for each measurement is reduced. In the body fat 
determining device according to the present invention, 
each measuring electrode is placed in the position on 
10 just behind each current path forming electrode. Con- 
sequently, by performing the natural operation for hold- 
ing the body fat determining device in both hands, the 
fingertips come in contact with the electrodes. Thus, a 
body fat ratio can easily be measured. In addition, the 
is body fat determining device can be carried to determine 
the body fat ratio at any time. Differently from the body 
fat determining device which has been used in special 
places such as a bathroom and the like, the body fat 
ratio can be measured in any place. Therefore, the sub- 
ject can be conscious that attention should be always 
given to body fat and can further learn to be always care- 
ful about maintenance of health. 
[0035] Although the present invention has fully been 
described by way of example with reference to the ac- 
companying drawings, it is to be understood that various 
changes and modifications will be apparent to those 
skilled in the art. Therefore, unless otherwise such 
changes and modifications depart from the scope of the 
invention, they should be construed as being included 
therein. 



Claims 



35 1 . A body fat determining device comprising: 

a first electrode pair having a first current path 
forming electrode and a first measuring elec- 
trode provided near the first current path form- 

40 jng electrode; 

a second electrode pair having a second cur- 
rent path forming electrode forming a current 
path with the first current path forming elec- 
trode, and a second measuring electrode pro- 

45 vided near the second current path forming 

electrode for measuring an impedance be- 
tween the first measuring electrode and the 
second measuring electrode; 
impedance measuring means for measuring 

so the impedance between the first measuring 

electrode and the second measuring electrode; 
data input means for inputting data on a subject 
which are necessary for calculation of a body 
fat ratio; and 

55 calculating means for calculating the body fat 

ratio based on the impedance obtained by the 
impedance measuring means and the data on 
the subject which are input by the data input 
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means, 

wherein the first and second current path 
forming electrodes and the first and second meas- 
uring electrodes are provided in positions where 
one of fingers of each of the subject's hands can 
electrically come in contact with each of the first and 
second measuring electrodes and other fingers of 
each of the subject's hands can electrically come in 
contact with each of the first and second current 
path forming electrodes. 

2. The body fat determining device according to Claim 

1 , wherein the one of the fingers is a thumb and the 
other fingers are fingers except the thumb. 

3. The body fat determining device according to Claim 

2, wherein the body fat determining device is of a 
card type, the first current path forming electrode 
and the second current path forming electrode are 
provided on one of faces of the card type body fat 
determining device, the first measuring electrode 
and the second measuring electrode are provided 
on the other face of the card type body fat determin- 
ing device, the first measuring electrode is provided 
in a position on just behind the first current path 
forming electrode, and the second measuring elec- 
trode is provided in a position on just behind the sec- 
ond current path forming electrode. 

4. The body fat determining device according to Claim 
2, wherein the body fat determining device is of a 
card type, the first current path forming electrode 
and the second current path forming electrode are 
provided on one of end faces of the card type body 
fat determining device, the first measuring elec- 
trode and the second measuring electrode are pro- 
vided on the other end face of the card type body 
fat determining device, and the first measuring elec- 
trode, the first current path forming electrode, the 
second measuring electrode and the second cur- 
rent path forming electrode are provided in such a 
manner that the thumbs of both hands are posi- 
tioned on the first and second measuring electrodes 
and the fingers other than the thumbs of the hands 
are positioned on the first and second current path 
forming electrodes when the card type body fat de- 
termining device is held in the hands. 

5. The body fat determining device according to Claim 
1 , wherein the body fat determining device is of a 
card type, the first current path forming electrode 
and the first measuring electrode are provided on 
one of faces of the card type body fat determining 
device, and the second current path forming elec- 
trode and the second measuring electrode are pro- 
vided on the other face of the card type body fat 
determining device. 



6. The body fat determining device according to Claim 
1 , wherein the body fat determining device is of a 
card type, and the first and second current path 
forming electrodes and the first and second meas- 

5 uring electrodes are provided on one of faces of the 
card type body fat determining device. 

7. A device for determining the body fat of a subject 
comprising: 

w 

a first electrode pair having first and second 
electrodes for contact with first and second fin- 
gers of a subject's hand; 
a second electrode pair having first and second 
'5 electrodes for contact with first and second fin- 

gers of the subject's other hand; and 
means for measuring the impedance between 
said first electrodes. 



20 8. A body fat determining device comprising: 

a first electrode pair (1) having a first current 
path forming electrode (1 b) and a first measur- 
ing electrode (1 a) provided nearthe first current 

25 path forming electrode (1 b); 

a second electrode pair (2) having a second 
current path forming electrode (2b) forming a 
current path with the first current path forming 
electrode (1b), and a second measuring elec- 

30 trode (2a) provided near the second current 

path forming electrode (2b) for measuring an 
impedance between the first measuring elec- 
trode (1 a) and the second measuring electrode 
(2a); 

35 impedance measuring means for measuring 

the impedance between the first measuring 
electrode and the second measuring electrode; 
data input means (3) for inputting data on a sub- 
ject which are necessary for calculation of a 

40 body fat ratio; and 

calculating means for calculating the body fat 
ratio based on the impedance obtained by the 
impedance measuring means and the data on 
the subject which are input by the data input 

45 means, 

characterised in that the first and second 
current path forming electrodes (1 b, 2b) and the first 
and second measuring electrodes (1a, 2a) are 

so sized and provided in positions where one of the 
fingers of each of the subject's hands can electri- 
cally come in contact with a respective one of the 
first and second measuring electrodes (1 a, 2a) and 
other fingers of each of the subject's hands can 

55 electrically come in contact with a respective one of 
the first and second current path forming electrodes 
to form a current path of substantially constant 
length and to enable the impedance between two 
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points in the middle of the current path to be meas- 
ured under substantially constant conditions, there- 
by reducing variations in impedance measure- 
ments. 

5 

9. The body fat determining device according to Claim 
1 , wherein the body fat determining device is of a 
card type having opposite faces, and the first and 
second current path forming electrodes (1 b, 2b) and 
the first and second measuring electrodes (1 a, 2a) io 
are provided on one of the faces of the card type 
body fat determining device. 

10. A device for determining the body fat of a subject 
comprising: 15 

a first electrode pair (1 ) having first and second 
electrodes (1a, 1b) for contact with first and 
second fingers of a subject's hand; 
a second electrode pair (2) having first and sec- 20 
ond electrodes (2a, 2b) for contact with first and 
second fingers of the subject's other hand; and 
means for measuring the impedance between 
said first electrodes. 

25 

11. A device as claimed in any preceding claim which 
is in the form of a card that can be carried in the 
hands. 

12. A device as claimed in claim 11 wherein the elec- 30 
trades (1 , 2) are positioned so that the card can be 
held by the fingers contacting the electrodes (1 , 2). 



35 



40 



45 



so 



55 



EP 1 193 494 A1 





EP 1 193 494 A1 





10 



EP 1 193 494 A1 




11 



EP 1 193 494 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 01 12 8300 



DOCUMENTS CONSIDERED TO BE RELEVANT 




Category 


Citation of document with Indication, where appropriate, 
of relevant passages 


Relevant 
to claim 


CLASSIFICATION OF THE 
APPUCATTON 0ntCt 7) 


X 


US 4 949 727 A (YAMAZAKI IWAO ET AL) 
21 August 1990 (1990-08-21) 
* the whole document * 


1-12 


G01M27/02 


A 


JP 01 119614 U (KI0RITZ CORP.) 
14 August 1989 \ 1989-08-14; 

Japanese Utility Model Application No. 
63-12975 (Laid-open No. 1-119614) 
* figures 6,7 * 


1-12 




A 


US 4 008 712 A (NYB0ER JAN) 
22 February 1977 (1977-02-22) 

* column 2, line 1-3 * 

* column 2, line 62 - column 3, line 12 * 


1-12 




A 


JP 60 099234 A (SEIKO INSTR & ELECTRONICS) 
3 June 1985 (1985-06-03) 
* the whole document * 


1-12 




A 


PATENT ABSTRACTS OF JAPAN 


1-12 






vol. 018, no. 176 (C-1183), 
25 March 1994 (1994-03-25) 




TECHNICAL FIELDS 
SEARCHED (UltCI.7) 




& JP 05 337096 A (YA MAN LTD), 
21 December 1993 (1993-12-21) 
* abstract; figures 1-4 * 




G01N 
A61B 


A 


PATENT ABSTRACTS OF JAPAN 

vol. 1995, no. 05, 

30 June 1995 (1995-06-30) 

& JP 07 051242 A (0MR0N CORP), 

28 February 1995 (1995-02-28) 

* abstract * 


1-12 




A 


l» 97 01303 A (CHA KI CHUL) j 
16 January 1997 (1997-01-16) 
* figures 1,2 * 


1-12 




The present saarch report has been drawn up for all claims 







MUNICH 



Date of Qonptotbfl of trio nerch 

11 February 2002 



Examher 

Muller, T 



CATEGORY OF CITED DOCUMENTS 

X : port Lai any relevant If taken alone 

Y : particularly relevant If combined with another 

document ol the same category 
A : technological background 
O : non-written disclosure 
P : tnTCfmedJ ate document 



T : theory or principle underlying the Invention 
E : earlier patent document, but published on. or 

after the Wing date 
D : document cited In the application 
L : document ctted for other masons 

& : member of the same patent fam ly, corresponding 
document 



12 



EP 1 193 494 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 01 12 8300 



This annex lists the patent family members relating to the patent documents dted In the above-mentioned European search report 
The members are as contained In the European Patent Office EDP He on 

The European Patent Office Is In no way lable for these particulars which are merely given for the purpose of Information. 

11-02-2002 



Patent document 




Publication 






Patent family 


Pnhlim+fon 

rUPIICBuOn 


cited In search report 




date 






members) 


date 


US 4949727 


A 


21-08-1990 


NUNC 






OP 1119614 


U 




NONE 






US 4008712 


* 

A 


22-02-1977 


NONE 






OP 60099234 


A 


03-06-1985 


NONE 






OP 05337096 


A 


21-12-1993 


OP 


2667337 B2 


27-10-1997 


OP 07051242 


A 


28-02-1995 


JP 


3182991 B2 


03-07-2001 








US 


5579782 A 


03-12-1996 








US 


6321112 Bl 


20-11-2001 








US 


6308096 Bl 


23-10-2001 








US 


6088615 A 


11-07-2000 


W0 9701303 


A 


16-01-1997 


KR 


161602 Bl 


15-01-1999 








AU 


6139396 A 


30-01-1997 








CA 


2225184 Al 


16-01-1997 








EP 


0835074 Al 


15-04-1998 








JP 


10510455 T 


13-10-1998 








WO 


9701303 Al 


16-01-1997 








US 


5720296 A 


24-02-1998 



For more details about this annex : see Official Journal of the European Patent Office, No. 12/82 



13 



